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ABSTRACT 
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Rationale 

In your last LAP we studied about; matter and energy. Our- 
study of matter s-cressed that there are three basic states of 
matter, solids, liquids and gases. VJater "was one of the sub- 
stances that could exist in all three states. In this LAP 
we are going to learn more about this interesting substance 
watex'* 

Everyone kjiows a good deal about water, what it feels and 
looks like, how plentiful it is, and why it is important. 
But few people think of water as a chemical- sometimes reacting 
wi t;*i ether /nabs tances and producing new materials. 

Many cf the important changes in the world are brought 

about by water. It is especially important to us because it 

dissolves so many things; removes minerals from rocks and soil, 

carries chemicals into roots of plants and transpor-cs food 

i 

and waste through the bodies of living things. 

In this LAP we will learn about the significance of 
Water, what it is made up of, some uses for water and how it 
can be purified. 

Our next Ui? will deal v/ith water in solution in the form 
of acids, bases and salts. 



Section I 

"Behavioral Objective.:: 

Uaing the prescribed references listed you v;ill on the. progress 
and /or LAP Test be able to: 

1. Make dis tine t^.ozi'S between the following: 

a. Physical properties of water and chemical properties 
of water. 

b. Jlydrated crystals and Dehydrated crystals 

2* Classify given properties as either physical or chemical 
properties of water 

i' Identify \-he boiling and freezing points of vrater on 
fr 1 V era th e r I'a om eters . 

State how given solutes affects the boiling and freezing 

points of water. 
5» ^demonstrate how reduced pressure on boiling water affects 

the boiling point. 
6. List the names of two chemicals that contains water of 

crystallization . 

?• Demonstrate how to hydrate and dehydrate crystals containing 
water of crystallization. 



Reciources 

1. Modern Physical Science pages 71-^2 

2. Exploring: Phvs ical Science pages 18-36 

3- Pathways In Science pages 39~I|-0 and page 60 

[j.. Cambridge Work- A- Text Physical Science pap:es l8l-l8i|. 

^. Tha 'Physical ./o-la pages 255^256 

Handouts : 

I 

1, Worksheet- Research on V/ater 



Tapes and Audio Vis-Ufils: 
Filmstr'.p : V^ater and Its Uses 

Experiments : 

1. How reduced pressure affects the boiling point of boiling 
water 

2. Dehydrating and hydrating crystals that contains water of 
hydration 
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Self Evaluation 



1- l. Differentiate between an hydrated and a dehydrated crystal. 

! 

■ 1-2. Define' the term pressure. ' ■ . 

2- 3* Name two chemical properties of. water 1. , 

' ' 

2-i|. Kanie two physical properties of water. 1. ^ 

o 



3-5- List the boiling point of v;ater on the centigrade scale 

fohrenheit scale 

3-6. List the freezing point of water on the fahrerJaeit scale 

I ■ centigrade scale 

ij.-7» How. does solutes affect the boiling point of water? 

i|,-8. Hoi>r does solutes affect the freezing point of water? 

5- ^9. ^o\< does the reduced pressure affect the boiling point 

of boiling water? 

6- 10, Name two chemipals that contains water of hydration. 

1. . 2._ : ■ 

7- 11. Explain how you can hydrate a dehydrated crystal. 

7-12. Explain hov; you can dehydrate some hydrated crystals. 



o 
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Advanced Study 

1^ Prepare a; chart listing the names of at least five 

. crystals which contains water of hydration. 

.2. Prepare a poster which displays some physical and 

chemical properties of water. 4 
3. Prepare a report on how solutes effect the boiling 
and freezing point of water. 

ij.. Prepare, a report on the advantages of using a pressure 

cooker. 

- Prepare a write-up of how the temperature of water effects 

solids and gases in solution. 
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Experiment I - 

• . 

The Effects of Reduced Pressure on Boiling Water 

/■ 

1 

1. Materials needed : 

1. hot plate 

2. florence flask 

3. vfater - 

2 . Procedure s ^ 

Pill the florence flask about half full of water; turn the 
hot plate control to mediuDi high heatj. bring the water to a 
full boil* Carefully plug the flask with a tightly fitting/ 
stopper. , " 

Using tongs remove the flask with the vjater fi^om the hot 
plate*, i^ote what happens* Then turn the flask upside down 
and place a wet folded paper towel against the bottom. 



Explain what happens : 



Why? 



Conclusion: Rovi does reducing the pressure effect the 
boiling point of water? 



Experiment II 
I. Dehydration of hydrated crystals 
II. Materials needed: . 

1. copper sulfate crystals 

2. test tube ' 

3. test tube clamp 
i{ propane torch 

III- Procedure ; 

Put two large copper sulfate crystals into a test tube and 
heat gently on the propane torch. Hold the test tube horizon- 
tally. 

VJliat collects inside the test tube as it is heated? r_ 

' . Continue heating. ^/\fhat happens? 



Exmaine 'bhe materials that remains. Describe^^ ^ 

♦ 

How has 1;he ;color of the crystals changed? 

' What els'e has c]iang:ed? • 

Conclusion: * 



Note: Keep these dehydrated crystals for the next experiTnent 
on hydrating. and dehydrating a crystal. 
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Experiment II (cont) 
I. Hydrating copper sulfate crystals 
II. Materials Needed 

1. dehydrated copper sulfate crystals 

2. Test tube ' " . ■ 

3. wate-^ 

ij.. medicine dropper 
III. P rocedure 

Return the dehydrated . copper sulfate crystals just prepared 
to a test tube. Add a drop of water. What happens? 

What color changes take place? 



Add about ten drops of water. What happens? 



Examine the- crystals . Have new crystals formed?^ 



Explain. ^ 
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Section II 

« 

i 

Behavioral Objectives * 

Using the resources prescribed you will on the progress and/or 
L;iF Test: 

1. Define the following terms: 
a. solute 

• 2. solvent - " 

3 . solution . ■ . 
1|. soJ.uble . . - . 

5. diffusion 

2. Name tile three basic typSs of- solutions by concentration., 

3. ^ Ste.be the difference between dilute, saturated and concen- 

trated ^solutions. 
List four ways to make common solutes dissolve faster in 
a aolven't. 

5* Identify the. solutes and solvents in given solutions. 
&• List the names of four common solvents and four coimon 
solutes. 

7. State the principle cause of diffusion. 

8. State whether gases are more soluble in cold or hot 
water. 

9» State whether most common solids are more soluble in' ^ 
cold or .hot water. 



Resources 

^ !• World Book Encyclopedia vol, 17 book S page i).78 

2. Cambridge Work-A- Text Physical Science pages l82-l83, 

3* Explorin.g; Physical Science page 26~30 and 30-31 

If. Modren Physical ,., .Science pages I7-I8 

5* Pathways In Science pages l8-i|.5 

Handouts : 

. Comrrion Solvents ' ^ 

^ II. Goirimon Solutes 

V 

III. Combining solutes and solvents and forming solutions 
IV. Identification of solutes and solvents from given substances 
Tape : r ' 

Lecture: Nature of solutions: 
Experiments: 

1. Making a Solution 

2. Making a dilute, concentrated, and a saturated solution 

3. Making solutes dissolve faster in a solvent 
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Experiraent III 
I. Making A Solution 
II • Materials Needed: 

1, table salt/ 

2. test tube 
3" water 

sugar 
5. stirrer 
III * Procedure : 

Place a teaspoon full of salt in the test tube. Pill the 
test tube 3/k full with v/ater. Use your stirrer and stir the 
solution . 

Vftiat; is the name of the process which is going on within 

the t ;3 3 1 tube ? ] 

What was the sol vent 

What was the solute? ^ 

Wliat type of so?aation was formed? 

Repeat the experiment using sugar instead of salt. 

IVhat; was the solvent? 

What was the solute? - 

What type of solution was formed? 
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Experiment IV 

Making dilute, concentrated and saturated solutions. 

Materials Needed: 

1. salt 

2. - test tibe 
3* w/ater 

4-. stirrer 
Proced^ore : 

Puc a fcv grains of ' yalt in a test tube of cold Kafcer. 
Stir th-i mixture. Is this a dilute concentrated or sat-- 

urated. 3olution?_ ^ 

Add about a 3/i| teaspoon of salt to a test tube that is 3/l| 
filled with water. Is this a dilute, concentrated or saturated 

solution? ^ ^ Continue adding salt to the 

same test tube above .until no more salt will dissolve and 
visible particles of salt are noted at the bottom of the test 
tribe. Is this a di^,ute , -.-.concentrated or saturated solution? 



ERIC 



Experiment VI 



I. Making thing dissolve 



faster in a solvent 



II. Materials Needed 



1. two beakers 



5* granular sugar; 



2. 



apoon 



6 . cubed sugar 



3- mortar and pestle 
ij. c hot plate 



0 . warm water 



7* cold water. 



III. Procedure; 

la Put a tablespoon of sugar into each of the two. beakers. 
Stir one but do not stir the other. V/hich one dissolves faster? 
■ Pour these solutions out and dry the beakers. 

lb Put one cube of sugar in each of the two beakers. Crush 
one cube into a powder, fill each of the beakers half full of 
water. Stir each one the same nuiriber of times. IVhich dissolves 
faster? Again clean and dry beakers 

Ic. put a tablespoon of sugar in each of the two beakers. ^ 
Add a^ cupful of cold v^ater to one beaker arid a cupful of hot 
. water to the other beaker. Stir each mixture the same niimber 



Clean up the equipment that you have used for the next group 
to use . ^ 



of times.' ¥hich dissolves' faster? 



List three x^ays in which the dissolving process might be 



speeded up. 



1. 



2. 



3. 



Self -Evaluation 

1-5- Identify the solute, solvent and solution in the following 
equa t ion . 

Water + sugar \ sugar water 



2- 2. By concentration name the three basic types of solution. 

1. 2. [ 

3._ ^ 

3- 3- By observation how can you tell when you have a saturated 

3 o lu t i on ? ^ 

JLl.-l|. Nametihree ways you can.. make a solute dissolve faster in 
a solvent. 
1. 
2. 
3* 

5- 6. List the names of four different solvents 

1.. 2. 
3 - II- . 

6- 6. List the names of four different solvents 

1. 2. . 

3. 1|. 

7- 7- The principle cause of diffusion is the motion of 

8- 8. Are gases more soluble in cold or warm solvents? 

9- 9- Are most coirimon solutes more soluble in warm or cold water?^ 

10- 1. Define the following terms: 1. solute 2. solvent 

3. solution. 
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Advanced Study 



1. Make a poster displaying four ways to make coimon solutes 
dissolve faster. 

2. Construct a chart which displays equations for some 
common solutes and solvo.nts forming GomPicn solutions . 

3. Prepare-) a report ai::d/or a demons tra fc ion showing the 
difference beti^een a solution on a suspension. 

4. Construct a chart displaying the names for several 
common solutes and solvents. 

5. Prepare a report on the solubility of gases in liquids. 



15 



Section III 
Behavioi-al Objectives 

Using the prescribed resources listed you will on the progress 
and/ or LAP Tet^t: 

1. List the 6 basic steps in the purification: of water. ^ 

2. State the difference between hard and soft water • 

3» Naraa one oT the chemicals that cause hardiiess i:n wat;er, 

4. State twc di.'radvan cages of using hard water. 

5* Name three chemicals that can be used to soften hard v/ater, 

6. Demonstrate how we can prepa.re some hard water in class 
and soften the hard water « 
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Resources 

1* Mode rn Physic al S.cj.e nce pages 73-77 

2. Caaibvid[:e l/ork-A-- 'lO^rc Phys leg: 1 3c ience -Qa^ycy^ l83-1.8]4. 

3* The Book of Popul ar Science pages 276-^201 

I,.- i.h> G V 'r._lri S c i eno e pages 76-81; 

_ ^* The c-vld_ Bock En.c y c 1 ope d i a pages }.02-103 

Haxidou u'J. < 

1. General Ini'orraation About VJater (raatching exercise) 

Tape: Ttecture: Water Purification 

SxperiiTien t3 : 

!♦ r^al ing Hard V/ater- 

2. Softvjning Hard V/ater 

-5;- 3» Distilling(purfying) some Water 

Demonstration: Distilling V/ater 

Activiti es 

1. Using the Modern Physical Science te:xtbook page 8?^ 
answer the following questions; 6, 7, 8, 9 and 10. 
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Self -Evaluation 

1- 1. Complete the six steps for bhe purification for vxater. 

1. Settling in first basin 
2. 

3. filtration 

6 V fluoridation 

2- 2, By observation how can you tell when you have hard water? 

3'"3« (True or False) Calcium and/or magnesium ions can cause 
hardness in water. 

Ka.-ae a disadvantage for using hard water, 

S'-'S* Name some chemicals that can be used to ?3often hard water. 

1. 2. 

6-'6» Explain how you might prepare the following in class. 

Hard water: (procedure) 



Soften some hard water: (procedure) 
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Experiment. VT 
Making Hard Water 

I c Materials Needed 

1. Calcium sulfate (plaster of paris) 

or 

2. Magnesium sulfate ( epsom salt) 
3» Quart Jar 

i» . Teaspoon 

II . Procedure : * 

Dissolve 1 teaspoon fiill of either calciJUi sulfa le or 

magnesium, sulfate in a quaint of water. (If possible use 

magnesium sulfate it dissolves better then calcium sulfate}. 

Stir the solution thoroughly- 

Measure out 2^ if^l of this solution and pour it ir a beakor- 

lable the beaker hard water • 

To the beaker of hard water add three drops oj' ooap solulicn. 
Describe the amount of suds that is formed after stirring 

the hard water and soap solution* ^ 



Save your hard water you will need it for the next experiment- 
(softening hard water) • 
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I 

.xperinient VII 
Softening Hard Water- 
Materials Needed 

i. Hard V/ater 

2* soap solution 

3, Test tube 

1|. cork 

5. graduated cylinder 
6* washing soda 
7 1 borax 
?: ocedurc : 

Taice tLo t;f)S b tube and add about 10 ir.! cf nard v/a fcar, therf 
into the sane test tube place a pinch of bora;x:,8nd about three 
crops of soap solution. Place the cork in the test tube and 
ahake thour oughly . 

Describe the amount of 3uds that were formed in the tube 
after shaking. , 

Vflaat causes the hard water to soften? 

V^hat is the chemical name for borax? ^ 

washing soda 
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INVESTIGATION 2-1 PURIFICATION OF WATER 



PROBLEM: To demonstrate the purification pf water by distilbtion. 

MATERIALS: A 500-ml distilling flask; onc-liolc rubber stopper to fit; rcuidenstr \viih one- 
liole stopper to Rt; 2 iron clamps; 2 ring starids; tluTmornctcr; wire <^aii/.<\ ritl)l)er tuhini; for con- 
detiscr; gradiiated cylinder, 250 ml beaker 2 watch glasses, about 3" ili;nneler; 250-nif it ii ivin^ 
flask; Buiiiieii burner; small crystals of copper (11) sulfate. 

LWEr.TIGATIOxV: In the distillation process, the liquid is converli<l into a \ aj)oj ]••, ! ; a: 
ing it to its boiling point. The vapors are then led through a tube to anofluT vesst I iwWul . 
denser. T -ually running water is used in the condenser to coo! the vapors Tin's c.hi>(^^ flu .i^i^r , 
to condense to a liquid again. The distilled liquid is then collected in a siiitiible recri\iiii; con- 
tainer. 

,V^:iiV' liquids, such as water, gasoh'nc, alcohnl, and turpentine arc puriRcii h\- .Ijs.;!: ' ovu 
At the prestnt time, it would be too costly to distil! the drinking ureter for a l.i.^r lit^ !ic\v 
ever, distilled water is used for storage batteries, sieam boilers, and for oth«T isuhr trial ])uiposoN. 

PART f Si t up iSe apparatus as shown bielow. To the flask conttiiniiJj: i^OO ..i! of i , j vMcr, 
add 1/4 te.ispooTiiui of coppci (il) sulfate crystals. As the solute dissolves to hum a hlur ?. hili.in. 
it IS q»»:*t; evident O^ji \ou aie starting witJi water that is not pure. 




Heat to boiling the copper salt solution in the fla.sk. Note the temperature of the vapors 
that leave the distillation flask. Trace the path the vapor from the boiHng liquid inUow s from the 
distilling flask through the condenser into the receiver. Throw out the first few milliliUrs of \^•ater 
that distill over, Then conlinue the distillation until about 50 ml of distilled water ]k»s hem cnb 
lected. Notice the absence of a blue color in the distilled liquid. You may desire to taste the (hs- 
tilled water if the container has been properly cleaned. 
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Advanced Study 

1^ Make a poster displaying the 6 major a.teps for 

purifying water. 

?. > Make a model display showing the- process for puriTying 

water. 

3* Malr:- a report on the ^'Causes of Hard V/ater'' 

[}.. . Frepar^e a chart lising cheiaicals which caa ):e lused ' 

to s cf ben ha rd vij. te r . 

5- Deiiioiuvi;rate to the class v:aya foi^ detecting ''Hru'-'d 

Water« " 

6. Demonstrate to the class 2 methods for softening 

hard water. 
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Section IV 

Behavioral Objectives 

Usir^g the prescribed resources you will on the pro-gresr. and/ 
or liA? Test: 

1. IJasae the two basic elements of which xvater is comT'Osed 

2. Construct a chart entitled research on oxygen. Tht; chart 
will include the following information a]pouu oxygeii; 





name of element (oxygen) 


be 


. syi^ibol of the element 


c • 


atomic v/eight of the element 




atomic nimber of the element 


e m 


electronic configuration for the element 


1. 


physical properties 




cher.iicai properties 


h. 


U36S; 


i . 


r.iL^tliod of preparation 



3- Construct a chart entitled research on zhe ^l<'.)X).>rint hydrogen: 
The chtLrt should include the following inl'ot^nia tion ahox^t 
the element hydrogen* 



a . 


name of element (hydrogexi) 


b. 


s"^/Tr.rDol for element 


c . 


atomic weight 


d. 


e 1 0 c t r on ic c o n f i gui-^a t i on 


0 • 


atomic niomber 


f , 


physical properties 


2- 


chemical properties 


h. 


uses 


i . 


method or preparation 



!{.• Prepare a laboratory write -up on how oxygen can be pre- 
pared in class, 

5* Prepare a laboratory write-up on hov; hydrogen can be prepared 
in class, 

6. Differentiate betweexi rapid oxidation and slow oxidation* 

7. List two examples of rapid and slow oxidatioi:, 
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i^e sources 

^ _ 1. Modern Physical Science pages 3i4.-37 ( inf dxYTia tion on 

ox7,,sen). 

pages i|3 -'4.1; ( inf omati on on hydrogen ) 

2« P athw ays In Science (oxygen) pages 87-9? 

(hydrogen) 32-110 and 60 

3- World B ook Encyclopedia book lO Topic: Oxy-^en 

volume li| pages 679-680 
. o r 1 d _E o k Kn c y c 1 op e d i a Book 11 Topic: llyAro^'rii: 

vQluirre 9 P^g- '|13 

Euer^;.;^.i:i.nd The A^o^f' pages 270-2714 Topic: Tlio 
Diiz 0. o V n vj o T 0.xyg e n 



1. Chart To Complete on Oxygen 
2* Chart To Complete on Hydrogen 



P'l^Lmstrj pa : 

Oxygen and Hydrogen 

Group Hydrogen Oxygen and Wat?r 

Tape: Lecture- The Nature of Hydrogen and Oxygen. 



Demons tra tion ; Experiment- 
1* Preparation of Hydrogen 
2. Preparation of Oxygen 
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S e 1 f -iil vo. J. u a t i on 



ERIC 



1- 1 • Name the two elements which makes up water 

and . 

2- 2. List two physical properties of o^:ygen.l*_ 

2. 



LivSt two chemical properties- of oxygen. 1. 

9 



h-ci . List two uses for oxygen. l._^ 

2, ^ 

^---^i* V.h^^t two compounds did we combine to prepare oxyiy.v. in 

c 1 -- 't 3 s « aa d 



6--ij.« The method ivhich we used to collect oxygon was the 

raothod. 

7"3« List two uses for hydrogen. !• 

2. 

8- 3* Lis;t bv;o chemical properties for hydrogen- 1. 

2._ 

9- 0« List two physical properties of hydrogen, 1, 



10- 5« Name the two chemicals that were used to prepare hydrogen 

and o 

ll'-5- The method we used to prepare hydrogen was called 

. method. 

12-6. Differentiate between rapid and slow oxidation. 

rapid oxidation 

slov; oxidation 



13-6. Give an example of slow oxidation.^ 
lij.~6. Give an exa:')iple of rapid oxidation^ 
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Advanced Study 



1. Prepare an enlarged chart on poster board with re- 
search information on oxygen and/or hydrogen. 

2. Prepare a chart on how you set up apparatus to collect 
oxygen and/or hydrogen . 

3* Prepare a'^report on rapid ahd/or slow oxidation* 

ii 

Assemble a display of , items which has undergone the 
slow oxidation process • 

5* Present to the class .a report on hydrogen and/or oxygen 

6. Prepare a chart listing some uses for oxygen and/or 
hydrogen • 
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Rationale 



Lets make soxae table salt and te3t sorie substances for 
acidic and basic properties. But first we will need to direct 
our attention to the interesting study of acids, bases and 
salts. 

Perhaps, you feel you are not already acquainted with 
some of the information in this LAP. But you use some acids, 
bases and salts right in your own home; for instance what type 
of acid is found in aspirin, buttermilk, tea and lemons? What 
is the common name for the base Mg(GIi)-? Write the formula 
for sodiiim chloride( table salt). 

Upon completing this LAP you will be able to answer each 
of the quasticns stated above, also how to make table salt 
using an acid and a base. 

Our next LAP will deal with bhe study of a very interest- 
ing element carbon. We will study about its properties, forms 
and uses . . 
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Sect lor; I 

Behavioral Objectives 

Using the prescribed resources listed, you will on the 
progress and/or LAP test be able to: 

1. State four properties of an acid and interpret their 
meaning. 

2. List the formula for five common acids. 

3« Identify the names of acids from given formulas o 

List the names of five foods which contains an acid and 
give the name of the acid that the food contains. 

5* Demonstrate three ways an acid can be identifiad. 

6. Clfiasify given acids as eith6;r strong or ^^reak^ 

?• State the* property vhlch classifies an acid as .v trong 
or weak . 

84 Name four acids and give tiiree uses for each^ 
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Resources 



Modern Physical Science 
Topic: Acids, Bases and Salts 
pages i|5-55 

Cambridge VJork A Tjxt 
Physical Science 

Topic: Acids, Bases and Salts p^.ces 191-192 

Pathways In Science 

Book 2-Chetriistry of Mixtures 

Topic -Compounds Called Acids pages 96-101 and ll8'-l<?2 
Energy and the Atom 

Topic -Acids, Bases, Salts pages 9i|.'-i8 
Hand-cuts 

1. Kaines of Acids to Give Porniul^-.s 
2# Formulas of Acids to Give IJame 

3» Matching exercise on - Naming the acid ;vithin giveti subs bances 
Tapes and Audio Visuals: 

1. Wollensak Tape: Molecules and Compomids 

2. Transparency: Acids, Br.nies, L:alts 

Activities { laboratory -work ) 

1. Experiment I- Acid Indicators 

2. Demonstration- Testing Substances for Acidity 
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oelf-Evaluation ;'iuiz 



Identify the properties of an acid. 

a. bitter taste b. release hydronium ions 

c. turn blue litmus red d. turn red litmixS blue 

Match the formula with the proper name* 

HC^H 0^ a. nitric acid 

IiCl b. acct-lc acid 

HNO-^ c . hydrochloric acid 

¥1200^ d. cajbonic acid 

Write the formula for the following acids » 

Boric acid 

^ ^ ^ phosphoric acid 

sulfuric acid 



Classify the following ac^.ida as either strong or 
weak acids 

1, carbonic acid^ ^ 

2. sulfuric aoid^_^.., 

3 . boric acid ^ 

nitric acid ^ 



Match the following v;ith the acid it contains • 

^1. vinegar a. boric acid 

2 . aspirin b • acetic acid 



3. lemon c. acetyl salicylic 



J|. buttermilk d. lactic 



5- apple e. mallic 

eye wash f* citric 



Name two indicators fop an acid. 
1. 2. 

h 



7» 6 It is the c cncentration of . ^ ions 

which detemines whether an acid will be strong 
orveak^ 

8 9 Name two acids and state 1 v;o ^\ses for 63 c.! KicMd 
yo"u naiaeo 
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Advanced Study 

Prepare a write-up of how the follo\>7ing acids ai\n be 
prepared in the laboratory; 

(1) hydrochloric ac\d 

(2) acetic acid 

(3) nitric acid 

Write an explanation of how an hydroniioin Ic.- ai ;:V'-; 
from the hydrogen ion- 

Find out what two substances are foraaed whon hydrochl 
ric acid reacts with the irietal zinc« Writo i-be equa-^ 
tion for this reaction. 

Explain to the class what is meant by "FH scale" 
and what the numbers on the PH scale indicate^ 

Write an explanation for what occurs when sugar and 
sulfuric acid react together* 



Experiment I 
Acid Indicators 

Materials Needed 



1. 


Blue litmuis paper 


2 . 


acid lacetic acid -vinegar ) 


3. 


salt solution( neutral solution) 


h- 


ammonia ( household ammonia-base ) 




3 beakers 


6. 


platfom balance 


7. 


graduated cylinder 


8. 


lable«-cn tape 



Prcoodure 

Get thj^ee beakers fi^om the cabinet and place lable-orx 
tape on theia« liable the beakers; beaker 1, beaker 2 and 
beaker 3 » 

In beaker 1, pitoe 5 of acetic acid( vinegar ) . In 
beaker 2 place your salt solution( composed of 5 g-ams of 
table salt and 10 ml of water)* In beaker 3 place 5 ^1 of 
dilute household ammonia solution. 

Record your data as follows ; 

Data 

Beaker No, Solution Color change 

1 acetic acid 

2 salt solution 

3 ammonia solution 

Conclusion - What is the nairje of an indicator for acids 

What color will blue litraus paper turn in the presence of 
an acid? 

Research 

What color will phenolphthalein turn in the presence of an 
acid? 



Is phenolphthalein considered an indicator for acids? 



Record of Data 



Demonstration: Testing substances for acidic, basic oi^ 

neutral properties 

Substance Acidic Basic ^utraT 

Buttermilk ^ 

Toma toe s ^ ^ ^ 

Dish dete r^,ex:it ^ ^ ^ 

Lemcn^._ ^ 

Ora ni7;e j uice ^^.^ 

Apple , ^ . 

Vine ;-^ur^ , 

A^£ijrin_^ ^ . 

3oc.^ P9P 

Mi;:.k o f jua ; ?.ne 3 l a^ 

Epsozn g aljt^ . , 

Alum solution ^ 

Tablfe salt solution 

B g ^<;^i.ng^ JLP. •L H'^ ^ ^ - . 

Su K a r a o Ig 1 1 on ^ 

Arrimo nia ^ ^^^^ 

Lye Solution 

Limewater 
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Section II 

Behavioral Objectives 

Using the prescribed resources listed you will on the progress 
and/or LAP test be able to: 

1. "Sti^te four properties of a base and j.nterpret their meaning. 

2. List the formula for five coin:iion bases. 

3. Identify the names of five base.^ from given f oririula..: « 

4« List the common namos, chemical name and give the foi-Trirala 

for five coDimon bases which ai'o comraonly used in our homes « 

5. State the pi'operty vJriich classifies a base as a strong base 
or Weak base . 

6. Classify given bases as strong or vjealc. 

7. List the names of four bases and give three uses for each* 

9 

8. Demonatrate two ways to ideiitify a base. 
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Hesouroes 

Cambridge V/ork-A-Text 
Phyaical Science 

Topic: Acids, Bases, And Salts pages 192-193 
Modern Physical Science 

Topic: Hydroxides are bases pages 55-58 

Pathways In Science 

Book 2-Cheiai3try of Mixtures 

Topic: Compounds Called Bases pages 102 --106 118-122 
Snergy and the Atom 

Topic Acids, Bases, Salts pages 9l^.'-^Q 
H andouts 

1ft Names of bases to give formulas 
2» Formulas of bases- to give names 

3* Classifying common and chemical names four some common 
household substances which are bases 

Tapes and Audio Visual 

2. Transparency-Acids , Bases, Salts 

3. Filmstrip-Acids and Bases 
Activities( Laboratory ) 

1, Experiment. II : Base Indicators 

2. Demonstration: Testing substances for basic properties 
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Self-Evaluation 



No. Obj. 

1 1 Interpret the meaning for the following propor'-.ir^s 

of a base, 

1* Neutralize acids 

2. Caustic action on wool ^ 

3 • Hydroxide ion 

2 2 Match the formula with the name of the base. 

le Sodiur/i nyd'jcoxide , a. IvK OH 

k 

2. Magnesium hydroxide b, NaOH 

3* Calcium hydroxide c» Mg(OH} 

2 

Aninionium hydroxide d. Ca(0;:l).^ 

3 3- Write the formula for the following baa^js ■. 

1* Aluminuift hydroxide 

2. Potassium hydroxide^ 

i|. i} Give the chemical name for the following bases o 

1. Devils lye , ^ 

2, Milk of Magnesia ^ 

3- Lime water ^ 

ij.* household ammonia ^ ^ 

5 5 is the property trhicb 

determines '.whether a base is strong or weak,* 

6 6 Classify the following bases as strong or weak. 

7 6 1* ammonia hydroxide^ ^ _ 

2. sodium hydroxide 

3* magnesium hydroxide 

potassium hydroxide 

8 7 Name one use for the follovdng bases a 

1 . sodium h7/droxide ^ 

11 



2. ammor) iiim hydroxide^ 

3. calcium hydroxide__ 



I| . potassium hydroxide^ 



9 t Name two indicators of a base 
1. 

2. 
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Experiment II 
Base Indicators 

Materials Needed 



Note J Use '^he same materials listed for experiment except 
use red litmus paper instead of blue litmus. 



Pr ocedure 

Use the same procedure as given for experiment I 
Record bhe data as follows: 

Beaker Number Solution . Color Changs 

1 Acetic acid 

2 Salt solution 

3 Ammonia solution 
C onclusion 

V/hat is the name of an indicator for bases 



Wliat color will red litmus turn in the presence of a base? 
Research 

What color will pjaenolphthalein turn in the presence of a base? 
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Advanced Study 

List the names and state several uses for bases in the field 
of agriculture . 

Prepare a display on the significance of bases in our daily 
life. 

frepax'e illustrations which displays several general propertii 
of bases* 

Pr*epare a list composed of the chamical and coimnon names of 
3'.:jveral bases which we use in our home. 

Prepar:i a report pomposed of research you have done on a par- 
^■:.culA.r base which interest you raost* 

See Yoi:r Teacher for your point of interest. 



Section III 

Behavioral Objectives 

U3ing the prescribed resources listed you will cn the progress 
and/or LAP test be able to: • 

le Distinguish a salt from acids and a bases. 

2t State the general equation for the preparation of salts. 

3* State how table salt can be prepared in the laboratory. 

i|. List the narae and formula for five different salts. 

5» Idontify the iV^^f^^s of five salts from given foxmulas . 

b. Select the acid and base which combine the form given 
salts . 

Classify given salts as aaidic> basic or neutral. 

8^ Write equations for the preparation of given salts. 

9o Deraonstrate how you can detarmine whether a salt is acidic, 
basic or neutral* 

i 

10 • List the names of five salts and give two uses foj each# 
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Resources 



Pathways In Science 

Book 2 Chemistry of Mixtures 

Topic: V/hen An Acid Meets Base pages IO7-IIO 118-122 

CairAb'rddge Work A- Text 

Physical Science 

Topic: Acids, Bases, and Salts 

pages 193-19U 

Modern Physical Science 

Topic -What are Salts pages ^7-65 

iinergy and the Atom 

Topic: Aoid3, Bases, Salts pages 9il.-9fl 

Handle, xt 3, 

1. Equations consisting of given acids and bases to complete 
with the salt which is formed and water. 

2. Names of salts to determine which acid and base combined 
to forra it, 

3- Formula of salts to determine whether the salt is acidic, 
basic or netral, 

1|» Formulas of salts to submit names of salts and to submit 
formulas « 

Tapes and Audio Visuals 

Tape: Lectiir^e "Acids and Bases Form Salts'* 
Activities( Labor a t ory -Demon s tr a t i on ) 
•3^- 1. Preparation of Table Salt 

•Ji- 2. Testing salts for acidic basic and neutral properties. 
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E:xperiment III 
Testing Salts for Acidin, Basic, and Neutral Properties. 
Materials Needed 

1. Five beakers 

2. Label-on tape 

3. Table Salt Solution 

1|. Potassium chloride solution 

5. > Calcium sulfate solution 

6. Sodium acetate solution 

7. ATOnouium chloride solution 

Procedure- 

Arrange your beakers in order 1-5 place a label on each beaker 
a:id place one of the names of the salt solutions 3 is ted above 
on each beaker. Measure out 5 ^1 of each solution and test 
each solution vrith both red and blue litmus paper. Record 
your data as fellows » 

Name ^ Acidic Basic Neutral 



1 . 


NaCl 


2. 


KCl 


3- 


CaCO.. 


h' 


■ ■ 3 ■ - - . ■ . - 

KaCoH 0 




^ 3 ^ 


5. 


m. Gi 



Place a check in the appropriate coliaran 
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Self 



-Evaluatioii 



No. Obj. 

1 1 Identify the salt, acid and base 

NaOH + HCl :^NaCl + H 0 

2 2 V/rite the general equation for the preparation of 

salt. 

3 3 Briefly explain how salt was prepared in the lab. 

il 1| V/rite the name and formiila for four salts. 

Name Formula 
1 

2 

■\ 

h 

5 

5 1 Classify the following as either acid, base or salt. 

1. KaCl 3. KaOn 



2, HG1__ I|. GaCl 



8 Classify the following salts as acidic, basic or 
neutral salts, and give the name of the salt. 

1. CaCl , 

2 

2. NaCl _____ 



3. NH^^SO^ 

]|. NaC^H^Op 

7 ? Give the name of the acid and base which could be 

combined to form the following salts 

Salt Acid Base 

1. KaCl 

2. Ca SO 

3 . KH. C14- 

i;. KKO 

3 

8 9 Write the chemical equation for the preparation of 

the salt -K SO . 

2 k 

O 9 11 Give two uses for the following salts. 
ERJC Mg S0|^ 2. KI;03 3.NaCl k' KCl 



Advanced Study 

!• Prepare a report on salt and include in the report some- 
thing about each of the following topics: 

1. How Salt is Used 

2. VJhere Salt comes From 
3- Salt as a Chemical 

l^m Salt Production 

2. Prepare a display which shows five different uses for salt. 

3. Prepare a write ■-'Up on hov; salt affects the freezing point 
of water. Include in write-up 

(1) b/hy salt is often used on snowy and icy roads 

(2) WTay is salt added to ice in the churn when freezing 
ice cream. 

If. Construct puzzles composed of acids, bases combining tc 
form salts . 

(note)Make all acids one shape to connnect in with the 
bases and all bases one shape to fit into the shape for 
your salts. 



Idea! ! 
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and its 
COMPOUNDS 




liationale 




Again^ students we are about to for.etake another very 
interesting adventure. You have just completed a LAP on the 
study of Acids, Bases and Ss.lts, ".ve are now going to venture 
into a wide reaLn of information, about the element carbon. 

Carbon is one of the most ir^^portant chemical elements • 
This is why we are going to ded.MV-jte the inf orri?5 tion in this 
LAP to the study of this element « 'We v/ill consider the Proper- 
ties, Forms, and Compounds of carbon in this LAP. 

■ Study the diagrams above* rlow do they relate to the ele- 
raent carbon? 

Our next LAP will take us on another v;ild adventure. We 
will undertake the study of atomic radiation- 
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Section I 



Boti av'l or al Ob j e c t i v e s 

Ij??in^ t.he p'X'escr'r'i.bed resources you v;ill on t.be progrevsa and/or 
LAP nest bo able to: 

!♦ State four chemical and physical properties of the element 
carbon. 

2. Demons trata hov; the purest form of CMrbon in nature can be 
prepare:.! in the laboratory. 

5- Give ?A description of pure carbon « 

I4.* "^'Lace the nane^? and be able to identify the amorphous forms 
o r c a rb on « 

'5. Derriors trate h.ov; the amorphous forms of carbon C3n be prepared 
in th:^ lab or 'at cry. 

Idenr.ify the original substance from v;hich the amorphoiis forms 
of carbon can be prepared. 

7. Identify the names of five coinpounds which contains the element 
carbon. . 

8, Distinguish between given amorphous and crystalline foms of 
carbon. 
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Resources Section I 



A. World Book Encyclopedia:!; VoluiDe C - Topic Carbon , 

page 167 - 163^ (1970 edition) 

B . Exploring Physics! Science 

Page 81 - 06. 

G. Fathw :'.y-3 in Science 

Page L|.l.; Topic: Carbon, The Life EIe:nent 

D. General Chemistr^y 

Topic: Part 1: Carbon 
Pages 333 - 335 

H'3nd-out ( s ) 

1. Lijt of tens to d«5.rine relat^id to the r^tudy of carbon 

2. Chart to coi-nplete on the properti^i^ of carbon 

Tape(3) - Audio-7isual ( s ) 

Wallensak (Tape): The Element Carbon 

( C on p 1 e t e the V; o rk h h e e t ) 

Activities 

After corapleting learning goals 1-6 section 1, check with 
your teacher for an assigned activity, before going to learning 
goals 7 - S* 

D emons t r a t i on (laboratory) 

1. Preparation of the Amorphous .Form.? of Carbon 

2. Preparation of pure carbon 



Self Evaluation -Section I 

1. Give the meaning, one use, and means of preparation for four 
of the amorphous forma of carbon: 

I. Name Definition 

1. 



2, 



II. Name Use 

1. 



2. 
3. 



III. Nane He«ins of Preparation 

1. 

2. 

3. .... 

U. 



IV. List three properties of carbon 

1. 2. 3. 

V, Name three compounds v/hich contain carbon: 
1. 2. 3. 
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Self ISvaluation - Section I 
VI* Give a conplete description of pure carbon* 



VII. Claaaify the follov;ing as either amorphous ^ or crystalline 
forms of carbon* ^ 

Graphite ^ Carbon black 

• Bon eb lack ' Diamond 
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Advanced Study 



Using at leaofc one of the follov:ine topics, prepare 

a written report, using four different reference books • 

1* Carbon aa an Element 

2 . Anoc»phous Fovms of Carbon 

3. Properties of Carbon 

4. Cryatallino Porma of Carbon 

Prepare a poster which illustrates the Anorphoua forma 
of csroon and hoM they can be prepared and/or the uses 
for each of the amorphous forms. 

Prepare a display of pictures of objects or substances 
that in some way is related to the study of carbon* 



Section II 

Behavioral Objcrctivea 

Uaine the prodcrlbed resources you will on the progress and/or 
LAP test be able to: 

!• State the relationship between diamond and graphite to the 
element carbon. 

2. State how scientists propose that dia^nonds are formed in 

nature, and can be prepared artificially* 
* 3* List the nanes of the compounds formed when diamonds are 

heated in both the presence and absence of the element oxygen* 

Identify the properties of diamonds. 
5* Give a description of a diamond when it is first taken from the 

ground. 

6. Differentiate between the arrangement of carbon atoms in diamond 
and graphite, and state how diamonds and graphite are similar 
and different^* 

?• Give a complete description of graphite as it occurs in nat\:ire; 

include its composition, appearance and properties. 
6. Name four common uses for graphite. 
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Self Evaluate. on - Section II 

1. Diamond and graphite belong to the ; forra 

of carbon. 

2. k diamond (will, or will not) dissolve in an acid? 

3. A diamond (can, or cannot) be derstroyed with intense heat? 

4. 'Diamond 13. are cryatals. for:aed almost entirely of the element 



5. If diamonds are heated in the presence of o:cygen the com-' 
pound ^ ■ is formed. 

6. If diamonds sre heated in the absence of o.xygen, 
13 the name of the corapound that is formed. 

7. Describe graphite ag it occurs in nature : 

tJ« List tvjo properties of graphite: 



9. List tv;o uses for graphite : 



and 



10. Name the basic element of which graphite is oomposed. 



■11 . What is. -the has i c d i f f e r enc e b e t we en di amend s and ■ gr aphi t e ? 



12. How are diamonds and graphite similar? 



Resources 

1. World Book Encyclopec3ia 
Volume D - pages l.'|7-ll4.9 
Topic: D5.arnoncl 

2. Modern Phyalcal 3cienoe 
Topic(s): Diamond and Graphite 
.Pagc3(s) 2714 -2?3' 

3- Wor?(.d Book Encyclopedia 
Volurae G - page 31^ 
Topic : Graphite 

4- Cambridge :Vork - A Text 
Physical Science 
Topic(s) (1) Diamond 

{2) Graphite ^ . ^ , ' ^ ' 

Pages 207-203 

liando^^z t ( s ) . . ■ 

1* Information to complete on dia.Tionds 

2. Inf or:aation to coniplete on graphite 
Lec ture 

Dianionds and Graphite 
Activities 

Check with your teacher for an assigned activity before start-' 
ingrba Section II. 



Advanced Study 



Kake a diagr'^m illustrating the difference between the 
arranirement of carbon atoms in diamonds and graphite. 

Make a chart displaying the simlariti^ii and differences • 
bet\^een diamond arid graphite. 

Kake a report on either of the folloTving topics: 

1^ Diaiaond 
2 * Graphi te 

Use five different references to make up the content of 
your report. 

Make a display showing five different u.'ses for diamond and 
five different U3es for graphite. 

Make a report on hov; diamonds can be made artificially. 



Section I£I 

Behavioral Objectives 

Ueing the prescribed resources you will on the progress and/or 
L.\P test be able to: 

!• State the relationship of the ele.'tienfc carbon to the study of 
hydrocarbons • 

2. Identify the names for the first ten nembers of the alkane, 

alkene and alkyne aeries of hydrocarbons. 
3* State the basic foriaula for detennining the general formulas 

for the members of the alkane, slkene and alkyne series of 

hydrocarbons • 

Using the general formulas, construct the structural formulas 

for nembers of each of the series of hydrocarbons. 
5» List at least two uses for any two members of each of the 

series of hydrocarbons. 
6# Demonstrate how the hydrocarbon. Methane, can be prepared in 

the laboratory. 

• Resources 
1. Modern Physical Science 

Topic: The Alkane Series 

Page(3) 132 - 135 
2# Energy and the Atom 

Topic(s): Organic Chemistry 

Page(s) 99-102 
3* Exploring Physical Science 

Pages 86*87 and pages 90-92 
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Resources (con't) 

i|. World Book Encyclopedia 

Topic(s): 1. Hydrocarbon 

Aliphatic Hydrocarbons 
3« Allcyclics 
Pages I+ll - 

5* General Chernistry 

Topic: Part 1: The Hydrocarbons 

Pages ^kl-^Sl 

Handout (a } 

I* Nanea and basic formulas for members of the Alkane, Alkene 
and Alkyne- series of hydrocarbons • 

II. Greaeral foinnulas and structural formulas for xnerabers of 

■* 

* the alkane, alkene and alkyne series of Viydrocarbons* 
Lecture : ' 

!• The hydrocarbons. 
iJemonstratlon: 

!• How to construct structural formulas for members of the 
alkanes , alkene and alkyne series of hydrocarbons . 
Experiment: (Denonstration) 

Preparation. . of methane (a hydrocarbon) 

Instructions, - page 93 - of 5xp 1 or irip; Phy s i c a 1 Science ^ j, 

, Wall. -Chart : . ■. . - 

"Chemistry of Petroleum defining" 

Activities . / ' VyV; ^ 

Check with your teacher after you complete each ^ the stated 
learning goals; in Section III. : ^ ■ . 

■ , Learning goals: 2* (See teacher) 
, 3. (See teacher) 
•/^■''■-v ii.•.^.(.3ee■-teacher)•/^■^•■ ^ 



Advanced Study • 

1. Make an illustration showing the name, basic formula, 
general formula and structural fornul.<j for either member 
of either' series of hydrocarboniB • 

2. - . Hake a display, shovjing items that vve enjoy due to the hydro 

carbon cornpounds • ' ' 

3* Make \k laboratory write-up on how we can prepare some acety 
leno in the laboratory. 

Ij... List the names of sotne substitution products th.?.t results 
by substituting other elementG on the hydrocarbon Main 
Chain • 

5!. Make, a report on either of the -follovjin:-^ topics.: 
(:1) : Hydrocf^rbon 

(2 ) Benzene 

(3) Kethane 
(U ) Octane ' 
(5) Heptane 

Use five different referencea to make up the content of 
your report. .' - 



Self Evaluation Quiz - Section III 

I. ^ are conooumrl3 conpcsed of the 

elemenu.^; carbon and hydros^n. 
II. Nane trrrof-^ series of "hydrocarbon: 



3. 



III. liiMTja the .series of hydrocarbons and fri.ve the basic ror:r.ula for 
determining^ the general forraul::^s for M'o.vibers in e.!ich series: 
Series Basic ?orpiulri 

!• ^ ; 

2. 



3. 



1^ • If N~5 determine the general formula for each series of hydro- 
carbons . 

Series General 7ormul? 

1. 

I— • . 

3. _ 



Using the gener^-il formulas stated in qusstion (4), construct the 

structural f omuls for' each of the series. 

Gener-'-l Formula Structural Ji'or.'^iala 

1. 

2. 

3. 
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Self Evaluation Quiz (con*t) 

VI, List names and use for two mecnbera of any series of hydro- 
car^bon* 

Name Use 
1. 



Section IV 

Behavioral Objectives 

Using the prescribed resources, you vjill on the progress and/or 
LAP test be able to: 

1, State the relationshi|> betv/een the element carbon and petrol- 
eum. 

2c Describe petroleuni (crude oil) include the names of the ele- 
ments it contains* 

3* Identify the naraos of five products :>;hich can be obtained from 
the fractional distillation of crude oil. 

Name and define three instrizraents v^hich can be usee to detect 
oil deposits • 

5. state the name and content of the theory ichich best explains 
the origin of petrol eiLm. 

6# Differentiate betv;een the procedures used to (a) detect^ oil 
deposits and (b) refine crude oil. 

7. Distinguish the functions of the parts of fractional distilla- 
tion apparatus used to refine crude oil. 



Re£?ource53 - Section IV 
Modern Physical Science 
Topics: Petroleum 
Pase(s) l?9-l40 
ExTjloriiig Phy3ic?jl Science 
Topic: Oil Refineries 
Pige(s) 90-92 

Science: A Ke;y to the Future. 
Topic : retroleurri 

. J e n e r ■ 1 1 G 1 1 e ■ ; i s t j 
i' op i c ( ) : F 3 1 1* o 1 3ur'i 

Petroleu:Ti in our Age of Science 
Read entire pamphlet 
Padres 3~11 

The ./orld 3ook Encyclopedia 

Topic(s):{l) Petroleum - pages 292-293 

(2) Petroleum products - p^ge Z^-a 

(3) Hov; petroleiin Wc33 formed - p^^ge 297 
He fining petrol ^r^.uni - paf.e 305 

Handout (s ) : 

I. 'worksheet to complete on general information about petro- 
lexim. 

?ilrr.3trip(s ) : 

1. Oil: Pronj riarth to you 

2. Petroleum in Today ^^ Liviri;^ 

Act i vi ti eiJ 

Check v/ith your teacher before you st^-.rt /;orklng on- section I4.. 
Also; check v;ith the teocher i^fter complGtinc learning goal [|. 
in Section IV. 



Self Evaluation - Section IV ' 
1, V/hat is the difference bet'.-:een crude oil and petroleum? 



2. Kovj is the study of petroleuni related to the element carbon? 



3. Name four products we can obtain from crude oil: 

1. \ , 

2. 

3. „ 



VJhat does the term fractional distillation mean? 



5* V,Tiat accounts for the fact th^^t different components of crude 

oil can be distilled off at different levels during the fractional 
distillation p'l^ocess? 



6. Name ^nd define the ns.me.^. of three instruments whinh can be 
used to detect oil deposits. 

Name Define 

. 1. 

2^ ^ 

3- „ 

7« State the na^me and content cf the theory which beat explains 
how petroleuM or crude oil originates: 
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Advanced Study - Section IV 



!• Make a diagram illustrating what la found in a 

>)arrel of petroleum and the per-cent of each pro- 
duct named • " ' 

2. . Make an illustration which displays the fractional 

distillation of oil and what product is obtained at 
each level of the distilling apparatud. 

3. Make a model display of the process used for Trans- 
porting System of petroleum from the oil well to the 
consumer, 

[|., Write a report consisting of information on "Interest 
ing Pacts About 'Petroleum*" 

5* ^5ake a report which summariz.es some uses for each 

product obtained from the fractional distillation of 
petroleum, 

■ • ) ■ . 

6% Make a: detail write up on the procedures scientists 
use to find petroleum* 



